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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election of claims 1 - 3, 5, 1 3 - 1 7. 22 - 27, 33, 36, 38, 40, 43 and 45 
In the reply filed on 06/1 1/2007 is acknowledged. Because applicant did not distinctly 
and specifically point out the supposed en-ors in the restriction requirement, the election 
has been treated as an election without traverse (IVIPEP § 818.03(a)). 

Claim Objections 

2. Claims 16 and 17 are objected to under 37 CFR 1 .75(c) as being in improper 
form because a multiple dependent claim cannot be dependent to another multiple 
dependent claim. See MPEP § 608.01 (n). Accordingly, the claims 16 - 17 are not been 
further treated on the merits. 

Ciaim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, maciiine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 40, 43 and 45 are rejected under 35 U.S.C. 101 because the claimed 
Invention is directed to non-statutory subject matter. 

Regarding claim 40, it is noted that, the claim invention "an interpolation frame 
generation program" for performing an interpolation frame generation method for 
generating an interpolation frame for interpolating image frames, by it self does not have 
functionality: Since it falls to convey that, the program is a computer program embedded 
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or stored on a computer readable medium to be executed by the computer; in order to 
comply with the requirement of IVIPEP 2106.01 .1 and the Interim Guidelines for 
Examination of Patent Application for Patent Subject Matter Eligibility (Official Gazette 
notice of 22 November 2005), and therefore does not fall within one of the four statutory 
classes of § 101. 

Regarding claims 43 and 45, it is noted that, the claim invention "an interpolation 
frame generation program" for performing an interpolation frame generation method for 
generating an interpolation frame for interpolating image frames by using a computer, 
by it self does not have functionality: Since it fails to convey that, the program is a 
computer program embedded or stored on a computer readable medium to be executed 
by the computer; in order to comply with the requirement of MPEP 2106.01 .1 and the 
Interim Guidelines for Examination of Patent Application for Patent Subject Matter 
Eligibility (Official Gazette notice of 22 November 2005), and therefore does not fall 
within one of the four statutory classes of § 101 . 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1 - 3, 33 and 40 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Sharma et al. (US 6,192,079). 
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Regarding claim 1, Sharma '079 discloses, an interpolation frame generation 
device for generating an interpolation frame (please see; fig. 1 , device 19 including 
frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" as illustrated 
In fig. 6 is used for generating an interpolation frame, col. 4, lines 16-19 and col. 5, 
lines 45 - 48 of Sharma) for interpolating image frames that are obtained by decoding a 
coded image signal (e.g. as illustrated in figs. 1 and 6 of Shamna, cols. 3 - 4, lines 66 - 
22 and col. 5, lines 45 - 48; receiver 19, including frame rate up-sampler "FRU 20" 
integral with decoder "e.g. col. 4, lines 9" decodes the received coded image signal "e.g. 
fig. 1 , receiver 19, receives the coded image signal from encoder/sender 8 through 
communication channel 10" for interpolating the image frames by decoding the coded 
image signal, of Sharma) that is coded by motion compensation (please see; abstract, 
lines 9-13, col. 5, lines 25 - 27 and lines 35 - 37, indicating motion compensation 
taking place in encoder side to generate motion vector "MV" and transmits the motion 
vectors as part of the video bit-stream/signal to be used to generate interpolated frames 
of Sharma), the device comprising; 

motion compensation vector acquisition unit operable to acquire a motion 
compensation vector of a coded block that forms the coded image signal by decoding 
the coded image signal (please see; fig. 1, receiver 19, thus acquire a motion 
compensation vector of the coded block generated in encoding side to form the coded 
image signal and transmits to the decoder to decode the coded image signal as part of 
the video bit-stream and being used to generate interpolated frames, as discussed in 
col. 5, lines 21 - 37 and 45 - 48 of Sharma); and 
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interpolation frame generation unit operable to generate the interpolation frame 
(please see; fig. 1 , frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, 
lines 9" to generate the interpolation frame "e.g. interpolated frames, as illustrated in fig. 
6" col. 4, lines 16-19 and col. 5, lines 45 - 48 of Shamia) in accordance with at least a 
motion vector of an image block (e.g. col. 5, lines 45 - 48, indicating the use of motion 
vector "MV" of the image to generate the interpolated frames, also see fig. 3, using MV 
for Interpolation of the frame) that fonms an image frame by using the motion 
compensation vector of the coded block as the motion vector of the image block (please 
see; abstract, lines 9-13, col. 5, lines 25 - 27 and lines 35 - 37, indicating motion 
compensation taking place in encoder side to generate motion vector "MV" and the 
receiver "e.g. frame rate up-sampler (FRU 20) integral with decoder, as discussed 
earlier in the above action" uses the received motion compensation vector of the coded 
block as the motion vector of the image block to generate the interpolated frames, as 
illustrated in fig. 6, col. 4, lines 16-19 and col. 5, lines 45 - 48 of Sharma). 

Regarding claim 2, Sharma '079 discloses, an interpolation frame generation 
device for generating an interpolation frame (please see; fig. 1 , device 19 including 
frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" as illustrated 
in fig. 6 is used for generating an interpolation frame, col. 4, lines 16-19 and col. 5, 
lines 45 - 48 of Sharma) for interpolating image frames that are obtained by decoding a 
coded image signal (e.g. as illustrated in figs. 1 and 6 of Shamna. cols. 3-4, lines 66 - 
22 and col. 5, lines 45 - 48; receiver 19, including frame rate up-sampler "FRU 20" 
integral with decoder "e.g. col. 4, lines 9" decodes the received coded image signal "e.g. 
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fig. 1, receiver 19, receives tine coded image signal from encoder/sender 8 tlirough 
communication channel 10" for interpolating the image frames by decoding the coded 
image signal, of Sharma) that is coded by motion compensation (please see; abstract, 
lines 9-13, col. 5, lines 25 - 27 and lines 35 - 37, indicating motion compensation 
taking place in encoder side to generate motion vector "MV" and transmits the motion 
vectors as part of the video bit-stream/signal to be used to generate interpolated frames 
of Sharma), the device comprising: 

motion compensation vector acquisition unit operable to acquire a motion 
compensation vectors of coded blocks that forms the coded image signal by decoding 
the coded image signal (please see; fig. 1, receiver 19, thus acquire a motion 
compensation vector of the coded block generated In encoding side to form the coded 
image signal and transmits to the decoder to decode the coded image signal as part of 
the video bit-stream and being used to generate interpolated frames, as discussed in 
col. 5, lines 21 - 37 and 45 - 48 of Sharma); and 

motion vector detection unit operable to detect at least a motion vector between 
a base frame and a reference frame (please see; figs. 3-5, col. 5, lines 33 - 48, 
detection of motion vector between two frames, current frame (e.g., base frame) and 
previous frame (e.g., reference frame) of Sharma) the unit detecting the motion vector 
of an image block forming the base frame in a certain area of the reference frame that is 
detemiined in accordance with the motion compensation vector (please see; figs. 2-5 
col. 5, lines 33 - 48, indicating motion estimation, detecfing motion vector of the image 
block "e.g., block-based motion estimation" which is perfonned on a per block basis in 
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the current frame "e.g., base frame" with the matching block in the previous frame "e.g., 
reference frame" for motion compensated coding "e.g. motion compensation vector" of 
Sharma); and 

interpolation frame generation unit operable to generate the interpolation frame in 
accordance with the detected motion vector (please see; fig. 1, receiver 19 including 
frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" to generate 
the interpolation frame "e.g. interpolated frames, as illustrated in fig. 6" in 
accordance with the detected motion vector transmitted as part of the video signal, col. 
4, lines 16-19 and col. 5, lines 45 - 48 of Sharma) 

Regarding claim 3, Sharma *079 discloses, an interpolation frame generation 
device for generating an interpolation frame (please see; fig. 1 , device 19 including 
frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" as illustrated 
in fig. 6 is used for generating an interpolation frame, col. 4, lines 16-19 and col. 5, 
lines 45 - 48 of Sharma) for interpolating image frames that are obtained by decoding a 
coded image signal (e.g. as illustrated in figs. 1 and 6 of Shanma, cols. 3 - 4, lines 66 - 
22 and col. 5, lines 45 - 48; receiver 19, including frame rate up-sampler "FRU 20" 
integral with decoder "e.g. col. 4, lines 9" decodes the received coded image signal "e.g. 
fig. 1, receiver 19, receives the coded image signal from encoder/sender 8 through 
communication channel 10" for interpolating the image frames by decoding the coded 
image signal, of Sharma) that is coded by motion compensation (please see; abstract, 
lines 9-13, col. 5, lines 25 - 27 and lines 35 - 37, indicating motion compensation 
taking place in encoder side to generate motion vector "MV" and transmits the motion 
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vectors as part of the video bit-stream/signal to be used to generate interpolated frames 
of Sliarma), the device comprising; 

image signal information acquisition unit operable to acquire image signal 
information of the coded image signal (please see; fig. 1, receiver 19 "e.g. image signal 
information acquisition unit" to acquire/receive image signal information of the coded 
image signal from the sender/encoder side "e.g. sender/encoder unit 8 of fig. 1" through 
communication channel 10 of Shanria); 

motion vector detection unit operable to partially select at least an image block 
among the entire image blocks that form a base frame and to detect a motion vector of 
the partially selected image block between the base frame and a reference frame 
(please see; figs. 3-5, col. 5, lines 33 - 48, motion estimation and motion 
compensation for detecting motion vector on a per block basis "e.g., per block basis; 
consider as partially select image block among the entire image blocks, since each 
block among the entire image blocks is being selected for motion vector processing" to 
detect a motion vector of the partially selected image block between two frames, the 
base frame "e.g., current frame" and a reference frame "e.g., previous frame" of 
Sharma); 

and interpolation frame generation unit operable to generate the interpolation 
frame in accordance with the image signal Information and the motion vector (please 
see; fig. 1, receiver 19 including frame rate up-sampler (FRU 20) integral with decoder 
to receive the image signal information transmitted from the encoder/sender unit 8 "e.g. 
fig. 1 of Sharma" and the motion vector transmitted as part of the image signal for 
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generating the interpolation frame "e.g. as illustrated in fig. 6, interpolated frames unit 
1 16", col. 4, lines 16-19 and col. 5, lines 45 - 48 of Shamna). 

Regarding claim 33, Sharma '079 discloses, an interpolation frame generation 
method for generating an interpolation frame (please see; fig. 1 , device 19 including 
frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" as illustrated 
in fig. 6 is used for generating an interpolation frame, col. 4, lines 16 - 19 and col. 5, 
lines 45 - 48 of Sharma) for interpolating image frames that are obtained by decoding a 
coded image signal (e.g. as illustrated in figs. 1 and 6 of Sharma, cols. 3-4, lines 66 - 
22 and col. 5, lines 45 - 48; receiver 19, including frame rate up-sampler "FRU 20" 
integral with decoder "e.g. col. 4, lines 9" decodes the received coded image signal "e.g. 
fig. 1, receiver 19, receives the coded Image signal from encoder/sender 8 through 
communication channel 10" for interpolating the image frames by decoding the coded 
image signal, of Shanma) that is coded by motion compensation (please see; abstract, 
lines 9-13, col. 5, lines 25 - 27 and lines 35 - 37, indicating motion compensation 
taking place in encoder side to generate motion vector "MV" and transmits the motion 
vectors as part of the video bit-stream/signal to be used to generate interpolated frames 
of Sharma), the method comprising; 

an image signal information acquisition step for acquiring image signal 
information of the coded image signal (please see; fig. 1, receiver 19 "e.g. image signal 
information acquisition unit" to acquire/receive image signal information of the coded 
image signal from the sender/encoder side "e.g. sender/encoder unit 8 of fig. 1" through 
communication channel 10 of Shamria); 
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a motion vector detection step for partially selecting at least an image block 
among the entire image blocks that form a base frame and to detect a motion vector of 
the partially selected image block between the base frame and a reference frame 
(please see; figs. 3-5, col. 5, lines 33 - 48. motion estimation and motion 
compensation for detecting motion vector on a per block basis "e.g.. per block basis; 
consider as partially select image block among the entire image blocks, since each 
block among the entire image blocks is being selected for motion vector processing" to 
detect a motion vector of the partially selected image block between two frames, the 
base frame "e.g.. current frame" and a reference frame "e.g., previous frame" of 
Sharma); 

and an interpolation frame generation step for generating the interpolation frame 
in accordance with the image signal information and the motion vector (please see; fig. 
1 , receiver 19 including frame rate up-sampler (FRU 20) integral with decoder to receive 
the image signal information transmitted from the encoder/sender unit 8 "e.g. fig. 1 of 
Sharma" and the motion vector transmitted as part of the image signal for generating 
the interpolation frame "e.g. as illustrated in fig. 6. interpolated frames unit 1 16". col. 4. 
lines 16-19 and col. 5, lines 45 - 48 of Shanna). 

Regarding claim 40. Sharma *079 discloses, an interpolation frame generation for 
performing an interpolation frame generation method for generating an interpolation 
frame (please see; fig. 1. device 19 including frame rate up-sampler (FRU 20) integral 
with decoder "e.g. col. 4. lines 9" as illustrated in fig. 6, interpolated frames unit 1 16, is 
used for generating an interpolation frame, col. 4, lines 16-19 and col. 5, lines 45 - 48 
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of Sharma) for interpolating image frames that are obtained by decoding a coded image 
signal (e.g. as illustrated in figs. 1 and 6 of Sharma, cols. 3 - 4. lines 66 - 22 and col. 5, 
lines 45 - 48; receiver 19, including frame rate up-sampler "FRU 20" integral with 
decoder "e.g. col. 4, lines 9" decodes the received coded image signal "e.g. fig. 1. 
receiver 19, receives the coded image signal from encoder/sender 8 through 
communication channel 10" for interpolating the image frames by decoding the coded 
image signal, of Sharma) that is coded by motion compensation (please see; abstract, 
lines 9-13, col. 5, lines 25 - 27 and lines 35 - 37, indicating motion compensation 
taking place in encoder side to generate motion vector "MV" and transmits the motion 
vectors as part of the video bit-stream/signal to be used to generate interpolated frames 
of Sharma), the interpolation frame generation program making the computer execute 
the interpolation frame generation method. It is noted that the step and process of 
generating an interpolation frame for interpolating image frames by encoding and 
decoding of image frames of Sharma, is software/program implemented, which 
inherently calls for computer/processor program product; comprising: 

an image signal information acquisition step for acquiring image signal 
information of the coded image signal (please see; fig. 1, receiver 19 "e.g. image signal 
information acquisition unit" to acquire/receive image signal information of the coded 
image signal from the sender/encoder side "e.g. sender/encoder unit 8 of fig. 1" through 
communication channel 10 of Sharma); 

a motion vector detection step for partially selecting at least an image block 
among the entire image blocks that form a base frame and for detecting a motion vector 
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of the partially selected image block between the base frame and a reference frame 
(please see; figs. 3-5, col. 5, lines 33 - 48, motion estimation and motion 
compensation for detecting motion vector on a per block basis "e.g. per block basis; 
consider as partially select image block among the entire image blocks, since each 
block among the entire image blocks is being selected for motion vector processing" to 
detect a motion vector of the partially selected image block between two frames, the 
base frame "e.g., current frame" and a reference frame "e.g., previous frame" of 
Sharma); 

and an interpolation frame generation step for generating the interpolation frame 
in accordance with the image signal information and the motion vector (please see; fig. 
1, receiver 19 including frame rate up-sampler (FRU 20) integral with decoder to receive 
the image signal information transmitted from the encoder/sender unit 8 "e.g. fig, 1 of 
Sharma" and the motion vector transmitted as part of the image signal for generating 
the interpolation frame "e.g. as illustrated in fig. 6", col. 4, lines 16-19 and col. 5, lines 
45 - 48 of Sharma). 

7. Claims 13 - 15, 36 and 43 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ishii (US 5,204,740). 

Regarding claim 13, Ishii 740 discloses, an interpolation frame generation device 
for generating an interpolation frame for interpolating image frames (please see; fig. 1 , 
interpolation decision unit 24, adaptive interpolation circuits 26 and 27, col. 4, lines 19 - 
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35, indicating inter-frame interpolation and intra-frame interpolation), the device 
comprising: 

generation process ability decision unit operable to decide generation process 
ability for generating the interpolation frame (please see; fig. 1 , interpolation decision 
unit 24, adaptive Interpolation circuits 26 and 27, col. 2, lines 21-24, col. 3, lines 18 - 
29, indicating generation of interpolation frame based on the decision unit "e.g. ability" 
deciding if the image signal can be decoded or not, of Ishii); and 

interpolation frame generation unit operable to generate the interpolation frame in 
accordance with a decision of the generation process ability decision unit (please see; 
fig. 1 , interpolation decision unit 24, adaptive interpolation circuits 26 and 27, col. 2, 
lines 21 - 24, col. 3, lines 18-29 and col. 4, lines 19-35, indicating generation of 
interpolation frame based on the decision unit "e.g. ability" of Ishii). 

Regarding claim 14, Ishii 740 discloses, the interpolation frame generation 
device (please see; fig. 1 , interpolation decision unit 24, adaptive interpolation circuits 
26 and 27, col. 4, lines 19-35, indicating inter-frame interpolation and intra-frame 
interpolation), wherein the interpolation frame generation unit changes the number of 
interpolation frames in accordance with a decision of the generation process ability 
decision unit (please see; fig. 1 , interpolation decision unit 24, adaptive interpolations 26 
and 27, col. 3, lines 14-33 and col. 4, lines 19-35, where discloses the adaptive 
interpolation circuits 26 and 27 generates interpolation frame in accordance with a 
decision of the interpolation decision unit 24 and motion decision unit 20 and selects the 
inter-frame interpolation and/or intra-frame interpolation based on the decision, which 
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changes the number of interpolation frames in accordance with the selected mode, of 
Ishii). 

Regarding claim 15, Ishii 740 discloses, the interpolation frame generation unit 
changes the number of image blocks that form an imager frame in which the motion 
vectors are detected in accordance with a decision of the generation process ability 
decision unit (please see; col. 3, lines 19-36, the selection of inter-frame and/or intra- 
frame interpolation for a block by adaptive interpolation circuit based on the interpolation 
decision circuit would change the number of image blocks that form an imager frame, of 
Ishii). 

Regarding claim 36, Ishii 740 discloses, an interpolation frame generation 
method for generating an interpolation frame for interpolating image frames (please see; 
fig. 1, interpolation decision unit 24, adaptive interpolation circuits 26 and 27, col. 4, 
lines 19-35, indicating inter-frame interpolation and intra-frame interpolation), the 
method comprising: 

The generation process ability decision step for deciding the generation process 
ability for generating the interpolation frame (please see; fig. 1 , interpolation decision 
unit 24, adaptive interpolation circuits 26 and 27, col. 2, lines 21 - 24, col. 3, lines 18 - 
29, indicating generation of interpolation frame based on the decision unit "e.g. ability" 
deciding if the image signal can be decoded or not, of Ishii); and 

an interpolation frame generation step for generating the interpolation frame in 
accordance with a decision in the generation process ability decision step (please see; 
fig. 1, interpolation decision unit 24, adaptive interpolation circuits 26 and 27, col. 2, 
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lines 21 - 24, col. 3, lines 18-29 and col. 4, lines 19-35, indicating generation of 
Interpolation frame based on the decision unit "e.g. ability" of Ishii). 

Regarding claim 43, Ishii 740 discloses, an interpolation frame generation 
method for generating an interpolation frame for interpolating Image frames (please see; 
fig. 1 , interpolation decision unit 24, adaptive interpolation circuits 26 and 27, col. 4, 
lines 19-35, indicating inter-frame interpolation and intra-frame interpolation). The step 
and process of generating an interpolation frame for interpolating image frames of Ishii 
are software/program implemented, which inherently calls for computer program 
product. 

generation process ability decision step for deciding generation process ability for 
generating the interpolation frame (please see; fig. 1 , interpolation decision unit 24, 
adaptive interpolation circuits 26 and 27, col. 2, lines 21 - 24, col. 3, lines 18-29, 
indicating generation of interpolation frame based on the decision unit "e.g. ability" 
deciding if the image signal can be decoded or not, of Ishii); and 

an interpolation frame generation step for generating the interpolation frame in 
accordance with a decision in the generation process ability decision step (please see; 
fig. 1 , interpolation decision unit 24, adaptive interpolation circuits 26 and 27, col. 2, 
lines 21 - 24, col. 3, lines 18-29 and col. 4, lines 19-35, indicating generation of 
interpolation frame based on the decision unit "e.g. ability" of Ishii). 



Claim Rejections - 35 USC § 103 
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8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shamna 
et al. (US 6,192,079) in view of Ishii (US 5,204,740). 

Regarding claim 5, Sharma '079 teaches, the interpolation frame generation 
device receiving the transmitted image signal from the sender/encoder side and 
generating interpolation frame, and detection of motion vector of partially selected 
image block, as discussed with respect to claim 3 above (please see; fig. 1 , device 19 
including frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" as 
illustrated in fig. 6, thus receives the transmitted image signal from the sender/encoder 
side and generating an interpolation frame, col. 4, lines 16 - 19 and col. 5, lines 45 - 48, 
and figs. 3-5, col. 5, lines 33 - 48, motion estimation and motion compensation for 
detecting motion vector on a per block basis "e.g. per block basis; consider as partially 
select image block among the entire image blocks, since each block is being selected 
for processing of motion vector detection" for detection of motion vector, of Sharma). 

Sharma '079 is silent in regards to explicit of, coding mode of a coded block that 
fomns the coded image signal and intra block, as specifies in the claim. 

Ishii '740 in the same field teaches (please see; fig. 1 , col. 2, lines 1 1 - 24 and 
col. 3, lines 19-29, detection of intra block or inter block of Ishii) indicating decision 
means receiving the block characteristic information and a coded information (i.e.. 
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coding mode, intra or inter) signal on tlie blocl( basis and based on tlie received 
information decides if the image signals can be decoded or not. 

Since both references teaches image/frame decoding and interpolation, it would 
have been obvious to one having ordinary skill In the art at the time of the Invention was 
made to improve the Image decoding of Sharma in accordance with the teaching of Ishil 
by detecting image motion at once and effecting an interpolation process In accordance 
with the detected image motion information to avoid long calculation time and minimize 
large number of calculation circuits, as suggested by Ishil (i.e. col. 1 , lines 57 - 63, col. 
2, lines 3-5). 

10. Claims 22 - 26, 38 and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sharma et al. (US 6,192,079) in view of Demos (US 2004/0005004). 

Regarding claim 22, Sharma '079 teaches, an Interpolation frame generation 
device for generating an interpolation frame for interpolating image frames (please see; 
figs. 1 - 3 of Sharma, device 19 including frame rate up-sampler (FRU 20) Integral with 
decoder "e.g. col. 4, lines 9" as illustrated in fig. 6 is used for generating an interpolation 
frame, col. 4, lines 16-19 and col. 5, lines 45 - 48 of Sharma), the device comprising: 

motion vector detection unit operable to detect motion vectors by utilizing a 
plurality of first Image frames (please see; figs. 2-5, col. 5, lines 33 - 60, detection of 
motion vector between plurality of first image frames "e.g. two successive frames of the 
sequence, previous and current frames" of Sharma); and 
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interpolation frame generation unit operable to generate the interpolation frame in 
accordance with the motion vectors (please see; fig. 1 , frame rate up-sampler (FRU 20) 
integral with decoder "e.g. col. 4, lines 9" to generate the interpolation frame "e.g. 
interpolated frames, as illustrated in fig. 6" col. 4, lines 16-19 and col. 5, lines 45 - 48 
in accordance with the encoded motion vectors, of Sharma). 

Shamna '079 teaches detection of motion vector between two successive image 
frames (e.g., Previous frame and Current frame as shown in figs. 2 - 5), which are 
located before and after interpolated frame. 

Although Sharma '079 teaches detection of motion vector between two 
successive image frames (e.g., Previous frame and Current frame as shown in figs. 2 - 
5), Sharma '079 is silent in regards to explicit of " pluralitv of image frames that are 
located either before or after the interpolation frame in the display order ". 

However, Demos '004 in the same field teaches (please see; figs. 5 and 20 - 22, 
page 2, paragraphs 0025, 0030, page 4, paragraph 0051 and page 8, paragraphs 0120 
- 0122) the use of plurality of Image frames that are located either before or after the 
interpolation frame in the display order (i.e., noted in figs. 5 and 21 , that the pluralitv of 
"P" frames are located before or after the interpolated "B" frames; see paragraphs 0005 
and 0028). 

In view of the above, it would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to modify the video frame interpolation 
process of Sharma, in accordance with the teaching of Demos by using plurality of 
image frames as a reference frame which are located either before or after the 
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interpolation frame (i.e. B frame) in tlie display order, in order to improve the image 
quality of one or more predicted frames in a video image compression as suggested by 
Demos (i.e. page 2, paragraph 0020 of Demos). 

Regarding claim 23, the combination of Sharma '079 and Demos '004 teaches, 
the interpolation frame generation device (please see; figs. 1 - 3 of Sharma, device 19 
including frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" as 
illustrated in fig. 6 is used for generating an inteipolation frame, col. 4, lines 16-19 and 
col, 5, lines 45 - 48 of Sharma), wherein the plurality of first image frames are located 
on one side of the interpolation frame in the display order (please see; figs. 5 and 20 - 
22, page 2, paragraphs 0025, 0030, page 4, paragraph 0051 and page 8, paragraphs 
0120 - 0122, indicating the use of plurality of image frames as a reference frames that 
are located on one side of the interpolation frame in the display order of Demos) and 
includes a plurality of base frames that serve as bases for detecting the motion vectors 
(please see; figs. 5 and 20 - 22, page 3, paragraphs 0033 - 0034, page 5, paragraphs 
0067 - 0068 and page 8, paragraph 0120, indicating plurality of frames "e.g. base 
frames" that serves as bases for motion vectors detection of Demos); 

one or a Diuralitv of second Image frames are located on another side of the 
interpolation frame in the display order (please see; figs. 2 - 3 of Sharma, illustrating the 
second image frame "e.g. current frame" located on another side of the interpolation 
frame in the display order "e.g. previous frame and current frame order" of Sharma; also 
fig. 21 of Demos, illustrating second image frames located on another side of the 
interpolation frame "e.g. frames PI, P2 and/or P4, P5 located on different side of the 
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interpolated frame B", page 2, paragraph 0030, page 3, paragraph 0031 and page 14, 
paragraph 0197 of Demos) and include a reference frame that serves as an object for 
detecting the motion vectors (please see; figs. 2 - 3 of Sharma, illustrating the reference 
frame "e.g., previous frame" that serves as an object for detecting the motion vector of 
Sharma, also figs. 5 and 20 - 22 of Demos, page 3, paragraphs 0033 - 0034, page 5, 
paragraphs 0067 - 0068 and page 8, paragraph 0120, indicating "e.g., base frames" 
that serves as reference frame for motion vectors detection of Demos); and 

the motion vector detection unit detects the motion vectors between the base 
frame and the reference frame (please see; figs. 3-5, col. 5, lines 33 - 48, detection of 
motion vector between two frames, current frame (e.g., base frame) and previous frame 
(e.g., reference frame) of Sharma, also figs. 12-18 and 21 , page 1 , paragraph 0009 of 
Demos, indicating methods of motion vector detection/prediction). 

Regarding claim 24, the combination of Sharma *079 and Demos '004 teaches, 
the interpolation frame generation device (please see; figs. 1 - 3 of Sharma, device 19 
including frame rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" as 
illustrated in fig. 6 is used for generating an interpolation frame, col. 4, lines 16-19 and 
col. 5, lines 45 - 48 of Sharma), wherein the plurality of first image frames are located 
on one side of the interpolation frame in the display order (please see; figs. 5 and 20 - 
22, page 2, paragraphs 0025, 0030, page 4, paragraph 0051 and page 8, paragraphs 
0120 - 0122, indicating the use of plurality of image frames as a reference frames that 
are located before or after the interpolation frame in the display order, i.e., noted in Figs. 
5 and 21 , that the pluralitv of "P" frames are located before or after the interpolated "B" 
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frame; see paragraphs 0005 and 0028 of Demos) and includes a plurality of reference 
frames that serve as reference for detecting the motion vectors (please see; figs. 5 and 
20 - 22, page 3. paragraphs 0033 - 0034, page 5, paragraphs 0067 - 0068 and page 8, 
paragraph 0120, indicating plurality of frames as a reference frames that are located 
before or after the interpolation frame in the display order, i.e., noted in Figs. 5 and 21 , 
that the pluralitv of "P" frames are located before or after the interpolated "B" frame; see 
paragraphs 0005 and 0028 that serves as bases for motion vectors detection of 
Demos); 

one or a pluralitv of second image frames are located on another side of the 
interpolation frame in the display order (please see; figs. 2 - 3 of Sharma, illustrating the 
second image frame "e.g. current frame" located on another side of the interpolation 
frame in the display order "e.g. previous frame and current frame order" of Sharma; also 
fig. 21 of Demos, illustrating second image frames located on another side of the 
interpolation frame "e.g., frames PI , P2 and/or P4, P5 located on different side of the 
interpolated frame B", page 2, paragraphs 0028, 0030, page 3, paragraph 0031 and 
page 14, paragraph 0197 of Demos) and include a base frame that serves as an object 
for detecting the motion vectors (please see; figs. 5 and 21 - 22, page 2, paragraphs 
0028, page 3, paragraphs 0033 - 0034, page 5, paragraphs 0067 - 0068 and page 8, 
paragraph 0120, indicating plurality of frames (e.g., base frames) that serves as base 
for motion vectors detection of Demos); and 

the motion vector detection unit detects the motion vectors between the base 
frame and the reference frame (please see; figs. 3-5, col. 5, lines 33 - 48, detection of 
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motion vector between two frames, current frame (e.g., base frame) and previous frame 
(e.g., reference frame) of Sharma, also figs. 12-18 and 21 , page 1 , paragrapli 0009 of 
Demos, indicating methods of motion vector detection/prediction). 

Regarding claim 25, the limitations claimed are substantially similar to claim 23 
above, thus have been analyzed and rejected with respect to combination teaching of 
Sharma '079 and Demos '004, as below: 

The combination of Sharma '079 and Demos '004 teaches, the interpolation 
frame generation device (please see; figs. 1 - 3 of Sharma, device 19 including frame 
rate up-sampler (FRU 20) integral with decoder "e.g. col. 4, lines 9" as illustrated in fig. 
6 is used for generating an interpolation frame, col. 4, lines 16-19 and col. 5, lines 45 - 
48 of Sharma), wherein the plurality of first image frames includes a plurality of base 
frames that serve as bases for detecting the motion vectors (please see; figs. 5 and 21 
- 22, page 2, paragraph 0028, page 3, paragraphs 0033 - 0034, page 5, paragraphs 
0067-0068 and page 8, paragraph 0120, indicating plurality of frames (e.g., base 
frames) that serves as bases for motion vectors detection of Demos) and a reference 
frame that serves as an object for detecting the motion vectors (please see; figs. 5 and 
21 - 22, page 2, paragraph 0028, page 3, paragraphs 0033 - 0034, page 5, paragraphs 
0067 - 0068 and page 8, paragraph 0120, indicating plurality of frames (e.g., base 
frames) that serves as reference frame for motion vectors detection of Demos); and 

the motion vector detection unit detects the motion vectors between the base 
frame and the reference frame (please see; figs. 3-5, col. 5, lines 33 - 48, detection of 
motion vector between two frames, current frame (e.g., base frame) and previous frame 
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(e.g.. reference frame) of Shamria, also figs. 12-18 and 21 , page 1 , paragrapti 0009 of 
Demos, indicating methods of motion vector detection/prediction). 

Regarding claim 26, Sharma '079 teaches, the interpolation frame generation 
device (please see; figs. 1 - 3 of Shamna, device 19 including frame rate up-sampler 
(FRU 20) integral with decoder "e.g. col. 4, lines 9" as illustrated in fig. 6 is used for 
generating an interpolation frame, col. 4, lines 16-19 and col. 5, lines 45 - 48 of 
Shamna), wherein the motion vector detection unit detects a first motion vector between 
a first base frame that serves as a base for detecting the first motion vector and a first 
reference frame that is located before the first base frame in the display order (please 
see; figs. 3-5, col. 5, lines 33 - 48, detection of motion vector "e.g. first motion vector" 
between two frames, current frame (e.g., base frame) and previous frame (e.g., 
reference frame), which is located before the base/current frames of Sharma). 

Sharma '079 is silent in regards to explicit of, detects a second motion vector 
between a second base frame that serves as a base for detecting the second motion 
vector and a second reference frame that is located after the second base frame in the 
display order. 

Demos '004 in the same field teaches detection of motion vectors (please see; 
fig. 22, illustrates detection of MV's between a second base frame (i.e., frame P5 
consider as second base frame) and a second reference frame (i.e., subsequent P 
frame, P4) which is located after the second base frame "e.g. P5" in the display order, 
page 14, paragraph 0198 of Demos). 
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In view of the above, it would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to improve the video frame interpolation 
process of Sharma in accordance with the teaching of Demos, by detecting a second 
motion vector between a second base frame "P5" that serves as a base for detecting 
the second motion vector and a second reference frame that is located after second 
base frame in the display order "P4", in order to improve the image quality of one or 
more predicted frames in a video image compression as suggested by Demos (i.e. page 
2, paragraph 0020 of Demos). 

Regarding claim 38, Sharma '079 teaches, an interpolation frame generation 
Method for generating an interpolation frame for interpolating image frames (please see; 
figs. 1 - 3 of Sharma, device 19 including frame rate up-sampler (FRU 20) integral with 
decoder "e.g. col. 4, lines 9" as illustrated in fig. 6 is used for generating an interpolation 
frame, col. 4, lines 16-19 and col. 5, lines 45 - 48 of Sharma), the method comprising: 

a motion vector detection step for detecting motion vectors by utilizing a plurality 
of first image frames (please see; figs. 2-5, col. 5, lines 33 - 60, detection of motion 
vector between plurality of first image frames "e.g. two successive frames of the 
sequence, previous and current frames" of Sharma); and 

an interpolation frame generation step for generating the interpolation frame in 
accordance with the motion vectors (please see; fig. 1, frame rate up-sampler (FRU 20) 
integral with decoder "e.g. col. 4, lines 9" to generate the interpolation frame "e.g. 
interpolated frames, as illustrated in fig. 6" col. 4, lines 16-19 and col. 5, lines 45 - 48 
in accordance with the encoded motion vectors, of Sharma). 
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Sharma '079 teaches detection of motion vector between two successive image 
frames (e.g., Previous frame and Current frame as shown In figs. 2 - 5), which are 
located before and after interpolated frame. 

Although Sharma '079 teaches detection of motion vector between two 
successive image frames (e.g.. Previous frame and Current frame as shown in figs. 2 - 
5), Sharma '079 is silent in regards to explicit of " plurality of image frames that are 
located either before or after the interpolation frame in the displav order ". 

However, Demos '004 in the same field teaches (please see; figs. 5 and 20 - 22, 
page 2, paragraphs 0025, 0030, page 4, paragraph 0051 and page 8, paragraphs 0120 
- 0122) the use of plurality of image frames that are located either before or after the 
interpolation frame in the display order (i.e., noted in figs. 5 and 21 , that the plurality of 
"P" frames are located before or after the interpolated "B" frames; see paragraphs 0005 
and 0028). 

In view of the above, it would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to modify the video frame interpolation 
process of Sharma, in accordance with the teaching of Demos by using plurality of 
image frames as a reference frame which are located either before or after the 
interpolation frame (i.e. B frame) in the display order, in order to improve the image 
quality of one or more predicted frames in a video image compression as suggested by 
Demos (i.e. page 2, paragraph 0020 of Demos). 

Regarding claim 45, Sharma *079 teaches, an interpolation frame generation 
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for generating an interpolation frame for interpolating image frames (please see; figs. 1 - 
3 of Shamna, device 19 including frame rate up-sampler (FRU 20) integral with decoder 
"e.g. col. 4, lines 9" as illustrated in fig. 6 is used for generating an interpolation frame, 
col. 4, lines 16-19 and col. 5, lines 45 - 48 of Sharma). The step and process of 
generating an interpolation frame for interpolating image frames of Sharma are 
software/program implemented, which inherently calls for computer program product. 

a motion vector detection step for detecting motion vectors by utilizing a plurality 
of first image frames (please see; figs. 2-5, col. 5, lines 33 - 60, detection of motion 
vector between plurality of first image frames "e.g. two successive frames of the 
sequence, previous and current frames" of Sharma); and 

an interpolation frame generation step for generating the interpolation frame In 
accordance with the motion vectors (please see; fig. 1 , frame rate up-sampler (FRU 20) 
integral with decoder "e.g. col. 4, lines 9" to generate the interpolation frame "e.g. 
interpolated frames, as illustrated in fig. 6" col. 4, lines 16-19 and col. 5, lines 45 - 48 
In accordance with the encoded motion vectors, of Sharma). 

Sharma '079 teaches detection of motion vector between two successive image 
frames (e.g., Previous frame and Current Frame as shown in figs. 2 - 5), which are 
before and after interpolated frame. 

Although Sharma '079 teaches using successive image frames (i.e., Previous 
frame and Current Frame as shown in figs. 2-5) located before and after interpolated 
frame, Sharma '079 is silent in regards to explicit of " pluralitv of image frames that are 
located either before or after the interpolation frame in the display order". 
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However. Demos *004 in the same field teaches (please see; figs. 5 and 20 - 22, 
page 2, paragraphs 0025, 0030, page 4, paragraph 0051 and page 8, paragraphs 0120 
- 0122) the use of plurality of image frames as a reference frames that are located 
before or after the interpolation frame in the display order (i.e., noted in Figs. 5 and 21 , 
that the plurality of "P" frames are located before or after the interpolated "B" frame; see 
paragraphs 0005 and 0028). 

In view of the above, it would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to modify the video frame interpolation 
process of Sharma, in accordance with the teaching of Demos by using plurality of 
image frames (i.e., P frames) as a reference frame which are located either before or 
after the interpolation frame (i.e., B frame) In the display order, in order to improve the 
image quality of one or more predicted frames in a video image compression as 
suggested by Demos (i.e. page 2, paragraph 0020 of Demos). 
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